Inhibition of matrix metalloproteinase activity and growth of gastric adenocarcinoma cells by an angiotensin converting enzyme inhibitor in in vitro and murine models.
Angiotensin converting enzyme (ACE) shares structural homology with the matrix metalloproteinase family of proteolytic enzymes (MMPs) responsible for degradation of the extracellular matrix (ECM). ACE inhibitors have been reported to protect against cancer in patients. The aim of this study was to determine whether the ACE inhibitor, captopril, could impair the activity of MMPs and impact on tumour invasion and growth in a cell line and murine model. For proof of principle, the protein activity of human MMP-2 and MMP-9 produced by the HT1080 fibrosarcoma cell line was detected using gelatin zymography. Gene expression was determined by real time reverse transcriptase PCR and tumour cell invasion using Matrigel invasion chambers. The effect of captopril on the in vivo growth of MGLVA-1 human gastric adenocarcinoma xenografts was evaluated in a nude mouse model. Captopril inhibited activity of secreted MMP-9 and MMP-2, however, gene expression in HT1080 remained unaltered. Invasion of HT1080 cells was inhibited by 48% (p<0.001). Tumour size was reduced by 40-50% with 0.4 mg/ml captopril (p<0.01) and when combined with cisplatin the inhibition increased to 71% (p<0.05). ACE inhibitors inhibit the activity of secreted MMP-2 and -9 by a mechanism similar to synthetic MMP inhibitors. ACE inhibitors have previously been shown to inhibit tumour growth, however; this is the first study to demonstrate inhibition of a human gastric xenograft, both alone and in combination with cisplatin. These results support further investigation into the anticancer effects of ACE inhibitors.